PAT -NO: 



JP411251252A 



DOCUMENT - 
IDENTIFIER: 



jp A / 



TITLE : 



MANUFACTURE OF SEMICONDUCTOR AND METHOD AND 
DEVICE FOR PLASMA PROCESSING 



PUBN-DATE: 



September 17, 1999 



INVENTOR - INFORMATION : 



NAME 



COUNTRY 



NAKADA, TOSHIHIKO N/A 
NINOMIYA, TAKANORI N/A 
UTO, YUKIO N/A 



NAKANO, HIROYUKI N/A 

ASSIGNEE - INFORMATION : 

NAME COUNTRY 

HITACHI LTD N/A 

APPL-NO: JP10052088 
APPL-DATE: March 4, 1998 

INT-CL H01L021/205 , G01N021/85 / H01L021/3065 , 

(IPC): H01L021/31 

ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a method and device for 
plasma processing which enables real-time monitoring of the 
contamination state inside a plasma processing chamber. 



9/15/05, EAST Version: 2.0.1.4 



SOLUTION: In a method and device for plasma processing 
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detecting optical system 102, thereby splitting and 
detecting a signal indicating the particle floating in or 
near the plasma from the signal due to the plasma. 
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^mLiixm<Dm.mbm^j:mm<^mmxm:st 30 

k . wmt^i^xmm^tifz^tzx^xmsm^mf^ 
mMM-i^n^titfi^imm:m(Dimm^x'Mk 
Lx^Lxm^tz^mttmmnatK^b. m 

m^ma^stb^mitir^x-^mmmmmt: .... 

m\>^xmimmmm{^izft^LtzryX'7'p^L< 
ii^ff)m.miz»muzmiimmti>m^m^^i-t 40 

:ibt:mbi-i>^^ii^mWimxf>&, tt:. *ll 

m^tLfz^#mitziitixm£Tyx-7izx -orx-y 

m^mmtiXtf^ffim.mttiimMr^X'^iTM 

mmaiXx/^ffm^tm^j:mmmmLX'm. 

m^t. wmmmmM^ix/t%izX'>xmm;t~ 
mL^xm.Lx^ixm^iizws(thm3fm,% so 
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i,x y-f-yyum^h^Lb ^mLb-n^mnfim 
mmxht. 

[0019] tt^. ^isfflti. Jaasrttr^x-e^si 
iir^xvfcioT^iMastatUTjiawa 

m^xm^titi^tzi: r>xmss!Mm>ti>^(> 

iihm±immmff)i!L^&-!i^x'^mLx^Lxm 
^iz^mt^mjmtam^^t . mm^mm^^ 

tznmLi:imiii:^m^^^tmryx-7izi s 

7X-7tf « t < tt-etOiff^tSiS Lfc^^ IhjBWSlK 
ISlgfc. JSMmrttcT^X-r^^^-fr. ST5X-7 

xyf-y:/SSlU^r**<?,. )»a<0«^trWt, UrMco^ 

mm^(^xmi^tu::i^izX'ixmmm 

x^Lxm'^tz^-thmmitii^^b. ssca 

mmmmmta-rhzbizx-^xryx^'^t 
< ii^<mmzmiitt:m)it:m-mwimBr^X'7 
izx ^i>ff)ii^h^mLx^\ii-f-hmm^mtii^b ^ 
mx.f::yyX'?fmmmn^im\'^xmmmm^ 
izm.Lt:r^X'7titmt<ii^mm:»mLtimi 
i:tmti>:^y^yyxnbt^izb^mLb-ri> 

[ 0 0 2 0 1 ifc. ^?mi. mm^i^mzryx 
v*ife4§*. mryx-^izii^x^mimisnzntx 

msmmLi5j:x/^ff)mLmttiiimiryx-7<7mx. 
m^i5Xi/i<^)m.^bm:mm(om^xms^ 

b. mm^m-mm^MimzX'yxmmsm!!!!^ 

Lx^Lxm^^^^tm^mammb. mwL 

iftHi^ttaj^fc trmttiryx-^fmmmm^^ 
m^'^xtimmmsmmtzm.Ltiryx^'P^LK 
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1 5 

-^mmm^iixmcommtfzumBryx-^co 

mm9^im\'^xmi:r. yi-yymn&m^izm. 

[00211 ammtt^xotz. mm&izxiin. 
ryx^t\i^L<ii^(mm<n^y^^^\:tyiT<oim 20 
whmii}^t^m.-t^mm^j:m^i:ryx-7m:i}^(^> 
mtxi^ta-t^zkizx*). T^xv+^L<i±-e<^ 
)sm^-/s.i'x3ytxmmL^bmi<ommsii:± 

mmm^xi,^nms^rmLi:W»Q^. ^#9*0 
tit. mmmzxinxi. ^mMh-As-fflv^^^ttc 

i 0 . WmmtmiiZjoti 0%-x;^;l.afHgHg . 

^j:m3t^ryX'7mti}'t>^Lxmiithzt\,zx 

*). WL9S^S±m^zhi::*)ryX-?'P^L<iX^(r>& 

m^f^ ^ iiytT<miim'imii:^Lxmtm 

&^:kmizf^±txmtiithzbifix^. ^msk. r 
yx-7ms.f^(^mmur>*j ri\^^^M.=t-9 0 y^ 

[00 2 21 iit. ISS«iatfc:J:ntf. r5Xv4»«L 

<ii^(mmm-r$.^oytT(r)f^mm!ii)^^^^ 
mm:m^fm^i:ryx^mdi^t^^mLxwitii-t 40 
iztizx*). mm(omim±-t&<oi:m^tz-tt 

yf^^hULLx. ryX'7'p^L<ii^<7mm)^y^ 

ifix%. -t<ojs». r9Xvjaa!Srtoi^fi*ai<ouT 

[00231 
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ff^im=fmim:titiif>ff)^mBti3miiXx/ 
^<^s.<^miimf&iz'o\,xx. mmm^-^xwrnt 

:itii^(omsmii. mMmizryx-^im-^-t. 

tMM^fcWLTx^^i^^^^ttUfcO. CVD^x 

[00241 ar. 

fiBW-s. i-r. *^mizgkiyyX'?>mmmz-:>\.^ 
X. mii:m\'^xmmth. muz^xoiz. r^x 
7«igis2o lu, m^mi (mmsitmi) 4^ 
mitfzm.m±izryx-?8im.^-ft. w^Lt: 
ryx-rizx -^xm^msLA izMbxmii-t^ hco 
xhh, :iffiTyx-7mmm.2onzii\^x. mm 
wsLAiizMLxryX-^imhxx^h^t^^ 
^mm%^tvfi.z-^iii^mm 1 n<mw>mmz 

fcoV^Tr^XvJSSiUTVKtcffVV *^L;tRiSt 

Kim-cjivas 1 nz^mizw&L. -d^iizr 
^xvsrttiSAL. 'eo^<*««[3!aaa«4<o«iB(c 

ft«L. ^<cOM«J**ft^L>t^fti^)«y!!SlfflR4S-f^ 

-y(mw^mimA.x^w<n>mfizti\^x\i. m, 

VN-^'-yOg/JSgdiJiO. 2 5~0. ISAtmfcStimt 
<7)-^^m'iX\^h, «JS3M[40^t:# 

[00251 iXfc:. T5XvS[«lJ|Bi: Ltcor^Xv 
x.yf->:5^94<O-o-Cfe&W^MS0gr7Xvx 

>yf-y:j^Efc:ov'>Ta 1 ^m\^xmm-t . sv^tr 

7XV8SrJgja«-^.raK2rJglKU-CWC^:-5:t±a5m 

S2 fcrajmsB i: s^r^xvjum 1 rtcss^s. 
Tatse3±wi. ift«sM4*msi?<xs. 

a5*»^x^f-y^^ffl;5rx*«6t»&$n&. -tUT. >"CV- 
T^rSiOaJilfffitt, >'^^^;l'i^x:*.V-^'5*»^><0 
S^8i«^fcJ:0^$n.S. c:co^$ti^:3 8 0~ 
8 0 0 k H xWmmmTl^MEii. i«JS7 1 i OMi 
:^itt:±a{«fii2i:Ta5mffi3i:<OSfc:eWra$*l.S. fi! 

sm«isrc<oft«fcj:->T. fla&$*ifcxyf-y 

^^ffl;«yx^r7Xv^LTT5X-78^^3-fr. -fcO 
attST««umt4£x-/^y^^^&c:tt^:S. 5g 

fc. x^f-v^^jsiiifitt, Ji'/i-yifffmrnvim:^ 

xm^<r>f^i'-yimSijlfU^\Z^j:^Xotz:j:.',^yy 
WSa^tlh. icoffiC, r9Xvxy^>^^i|jS94i: 
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[0 0 2 61 ti^. 7-7X-7jSl^a9 0fcLT»i. m 

[0 0 2 7 1 :^miz^iryX'7nmmimi 

je^«aaSr4 O O k H z fc Lfc%^»ctJttSx-/f-y^^ 

Tiass [V] (viiMS.m^-.^'^fUh) t(om) i 
asi^^jrat. r^X'?mim. [v] a. 

[mV] t<Oll«) S-gcT. H4fc:i^J:a 
(C. a3|s:^iS3S4 0 0kHzt^<?:^f^8 0 0kH 
z, 1200kHz. 1600kHz- • • 

If. 0. 7inVSS<oa''?^:|g«dRlfi^)-i&l#r»!ty>fX 
^^tCJt LT«*^«8S4 0 0 k H z it^-e^O 2 ^S<^ 
80 0kHzfc:oV^-Cttl. 9mVSS, -etOSfifCOl 
20 0kHzt:-:>V^T»±l. 6mVgS. ■f<04fiSOl 
6 00kHzt:-3V^-C{il. 4mVgJg{iai$it4. 0 
5{c:»i. 04fc:*-r>'^XjS^)-$-|»\,^/::<Jt®-C«7)r7X 
V%3tcOSiSaX'<.^' h/Wh . S£;R5 3 2 nm (Sfe) 
<7)W-ir3ttC-3V^T^3»dRl 7 0 kHz-C«^^fC 

mLit^ryx^^mmmtb^t^m^^tih^^ 
<nmjnmaiiLx^i^v)i't^w:t, •t^h*>. Bstc 

^idC. r7X'7liseS«38[^4 0 0kHztL3t 
7'5X-7|l3K<7)^»gax'<:7 h;l.fi. «^5r^«[ 
mL^trn-ytiy-fX&ij^co^izm^i^A 0 i: 4 0 0 

BB4>*»^rJ:afc, »SPa«4±KI6±L:tr7X-78 
3&'4>J4a«^:a:&lS^ (±t 3 0 0 nm (ifi^^t) ~ 
49 0nm (Wfe) gg) i&f$->^:jfe6tjife5t$*tT. f? 

[0 0 28]fi!oT. mtf. «^5 3 2nin (»fe) 

ow-ir3ti&. ±Er7XviBie<oH«aftfcJ4^sw 

i.Jf^«dftl7 0kHzT^^^L. ^attS^^iX 

532 nm. ^SRl 7 0kHzjS^. ■«r43^t-^' 
4 2 K "9 aj*tf . -r:/ 5 n>jr-r<^)^*»f> 
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^j:i>y>(xmi:^i>ryX'7m:^i;>^mLxmi 
miTi^^mia-thZbizX'yX. ^^^<;uyis-^<n 

mii}-h<r)m3t^. mnt^WimmbmL^-mmL 

'itbii^t>^£hJAX'm^^hryX^miii^t>'m 

vnmi^h^biM^btsih. fci^T. wmhv 

-^WM.^b LTti. ryX-^i^Mzmtfh 3 0 0 
nm (Wkm.) ~4 9 0nm SSfcS=3r-5fc 

5 a yii—f<r>mfb^t>(rim3t^'^ < b 

u—fmm^ ^bixt. mta^ 
<0'i>i)^{^mucu—f^(r>igLMmbm3mLtim 

7X-75ii3t*-^>^siLT«iaj-ri. ^ t . 

[0029] iJ^t, 3lE|6BBt:«S7-7X-74'«L<t4-e 

20 i^fiSFtrsiftr&^iifSN-sr^xvffjasiMm 

§183 0 1 <omi^m<mmiz-:>\>^xmm-tt, ry 

I) b. i!tSljfe«!a53fe^l 0 2(02 ) b. M^®! 

■«M»p*io3 (02) bif^^mm^tih. ]^—fm 

yC^mOlXii. ^^bLX53 2nmcm^ 
W-ITtK (^fld'-ifCIUie^itS. ). 63 3nm 
fl5He-Ne^-1f3t. 514. 5nm<?5ArW-^ 

7 8 0 n m<D^^^^u-^^mi aiifr s f 3t 

SI 2*>ii>aj»§n^S«3tt'-Al 85:3§li^OTl 
30 4fc:AjfrrS. m^aSl4i:LTt4. AO (Aco 
u s t o-Op t i c a 1) l^iS^P^^jRtfcn 

«5-«afiii«K^s J: d izm&Lt:tmmm^:$^^ 
-cmm-t z bifix'^ & . ms^mi 1 4 1 lx^mx. 

HTAOS^SgfcJi, H««3 33&»^>*^9H1^2 2t:« 

^t'. ^i^si 3*»<^ai*$tutr7Xv?i3tco^sa» 

i:{4M=5rl.ei;t.tf^«!a 1 7 0 k H z . x jt.-x 4 0 
~6 0%(O^mim^il'ma^tiX\,^?>f:iib. A»§<x 
fcS«3l£b--A 1 8{4. C:<0^3«a8r?3li^gS$nS. 
C:«03St^P$n^t'-i. 1 9f4b'-Ax=^;^yN-yri 
40 stciOlfcAc^ii. c:olfc*:$*i.fcb'-A2 0«r^5^ 
ay 1 6i:iWitsniBgc;)r'JXAtcJ: 0 o»:'<.y-fe 
yPh'-AtWttS^m^b'-A2 1fc3aftS<t&. C: 
<0^flIIJft'-A2 1 06 ( a ) . ( b ) izm-i 0 
^f^tcgH-^Ji^aiSSrto. *|gi<o||ttOJgffi[-C 
»4. r^i^=iyi6<ORaia5coiI«^fcAitb'-A2 0 
<OEgRfr^-rS^i:tCJ:0. M^gie*«>3 0 Omm 
fc:i?)t-5T. ttg*5>l 0/zm~3 O/zmgSOX^if -y h 
21s*5Ji^T'^S3t^?:fllJ£Lfc. ^rfc. 20 1 
4"tX;K«y b2 1 scoSH<^-9->f Ha-^^St^. 
50 CiifcriO. 3tWit:i»o;^;««iaa«40i4'*4b. M 
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1»fft'-A2 0^ISf^P4 9tCAItL. ajltb'-A* 

xl^-r S vl fc t J: ->T t> . I^a<^^lil*f t -A 5. 1 *« 

[ 0 0 3 0 1 02{4. 01 fc:^^3t^^S-±:^*»<^S^L 
ittcOT&S. Tdfv3yi6T'm§nfc#Ial*ft'- 
A2 1 ttffl3tt'-AXrD y 9 1 TTRIt^nJtl^. S 

ti, iia^l l^^L-C7-7X-73!!Mlglrtt:Alt 

3 0 0inmi:V^d^l^^<^mfcaiV^*|iI*fb*-A2 

l^fflv^-SifctlJ:'?, »[SaafflR4c7)l^iS&i^ 

KT^$#iS^f|iI*ft-A2l3ti«. r^XvS'f^L 

<{iis«c7)}?jaM!iS9{cBgjt$ixsk. mmmi9iiz 
t-A2 1 fcPi-co3iettfca*fjaa.$*utiSQSL3ia4. ;y 

;PAy57- (3fe^#S) 2 6-CKW$*i. ^<r)o% 
vmm/rt\ 0*>*(i3Kb'-AXrU •y^' 1 7Sr^L. 
te{awyX2 7 tC i 0367 r >f A2 8<OA«agiSt«3K 
$fL£. 3li^loailSlW-<l>i!SgSl l^A^^eom^ 
R«^»iA»3t2 \)im.^WtXhhtz^. ffl3Kb'- 
A^^rU 1 7-CR«$*i. 3K7r^ A28t:{4A» 
L^rv^. cwldfc. «mi«lfiiilWJHIillSl l 

[0031] 07 {C^-r i ^ K:. «J®l«t4<0*ifc4 

mmmvrM^mi 4 8«. 

r7*-;*XLyt^4a. 4 cA»^><^iflijtt,«jaj»r 

1 fcft*. wmm».A<r>^m\z.^\^x^:x.^i\'^ 

Bfl ■ %-!SS«iaS*%lg-Cfc S , 3t7 r >f >'N'2 8<7)aj» 
Sg<ity^'D^-^'2 9fcgS$tLTtJ0. w-if3fei 
8fcH-»[;aft^i' (53 2.nm, 633nm. 514. 
5nm, 78 0nm^) *qi&a5$n. 3tm^fgW3 0 

tt. m^«aa • Mti^ i o 3 ttiv^T . 

aj: 0 t-HJ-Cv^ 5 0 0 k H zSSo^lSS: tom^iS 

3i-cJilas*i/^a. o y^'^fyryT^^MIgiftisi 

»3 2 tSitill. . ^«IS!«E1»3 2-et4. V-^^ 

st(m{fi7GkHz) . ma<OTA-T-f (mtf 

4 0-6 0%) «®g«e^24 2:#«a€^i:LT. H 
7 0kHz) (OM«MSQiJ^ih&^lii$n. I»»a33 
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t:Sl^n.6. tt««3 3-C»4. H7'(A34S::rt-tT^ 
iEUSHi^2 5^;5f;WNV57- (3t^lE#a) 26fc: 
jSO. ^^Ill*fb'-A2 iS-^to-s^-^eaT'cOM 

»5!!Si««4<o*€rerta{<o^t'j (Hst^-f ) * 
^J4ii-a5{cgft<^>#i:tsi^a3 6{cieig$n2.. 

y^^. cvD^) mrT-thb. wmws.Am^ 

10 l36»^»»aj$*lTlft<'>S«umi[4fc«^S-9-r5^' 

3 3»4. is«^a3 6fc:aif3*u::#«3i!«ia«i*{i-c 

[00321 09»i. ie«s^a3 6*>4>gE*ajsiir . 
JiftiSKm-rsi^stmi^ ( h) c7^fcjt{c, 4> 

2 0 0mm<73»3!Pffi%4(=tJ(t-S>#^lEi$S [mm] 
20 (-1 0 0mm~l 0 Omin<'5SHtt>ftS2 5minH 

i@) x<nmimi3m^mxa:m.t:Lh<r>xhh. m 
fcidtc, «ftst^^8gsco2o<o^«fcov^-cjas^ 

D><^/jNM!|*l^-C*.iSjS&:Mifc:|6l±LTe!aj-rSt 
30 tc J: 0 . «3!SafflS^Stii?>t 0 ^^x;^;^:^flfi8 ■ n 

[0033] a^risa^Sricajeeiajate^io 

2T«ia5^&J:dfc:«j«Lyt<OT, ;!r;WNV55-2 6 

(c}?»rs^?^«?aji-&.ifc*fBrtgfc=3:0. u— ins 
1 0 1 ^.^^s^mam^ 1 0 2ois«^ 

•y lHl*fb-A 2 1 ^T^XvSlcit LTA8t$ 

-frl.S$:fr|fiI(7)fl[a{±. M!fe**St,#»tSfi[atc^ 
BlT'ti. #PlllSfb'-A2 1 5^7-5 Xv8co« 

90 %wmy'^x^^<n-fm^ m^misimsm 
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2 1 

2 1 ir'^x^seoTfsmi^^m^-^iiitimt t 

tost, ^ilS7-4 lt@S57-4 2tt<k-7T 

TA»$*&X;K-y h«<^tig*f b'-A 2 l<Ds$i^ 

[0 0 341 ;{f7PAV55-2 6<0|lHKi:»»$ 
7-4 l<^*^i:$-»fflLT^fIs»fb-A2 13&3<)C7C 

8i)^t;>m-t&mfSiMJti:m±miii^m 02c 

^-9 2 9 fci U-lf* 1 8 h W-mm^Wi^ 

»fi§!^3 0fc:J:O^L-C€^fc:iaftL. Ci^^^Sii 
A;<l^«:l^!88!«lil»3 2-CL'*-1f3(&^)5Stg8™«8a 
•Cll«!«8j8rtS i 1 1: J; 0 T7X-74'^ L < liifi^t 3 

-C^ S^'ftiiAL^rvU p k:|g#dJ/»:i?©K<oiiigt%3 

^3 SaO^S^, tfi'OXdf y h 2 1 s <7)SH<?5-9-^ 
Ko-y2 1 t*5h7yr$tt^:vadt:-rs«^J^*«* 
5. x«c)6rr&Jfc:«. «S*|6rr-5«K»l3 8aOB| 
PiS". y h 2 1 s(r>m^^ YX3-X1 1 1 

yrSit-f, t*>t>;y/PAVS7-2 6T^£sr 
i&5: J: d t:t»f 5 i:«(crtHtfi< tfi!oTfiaf S^eil 
j&JftS. C:<0iiii?fe3 8a<7)j1.fflii6^tCRie4jS 

HIJrb'-A 2 1 *tAJfrr SSfflS 1 1 (nnWi^SiSb^ 

|6l^l.-:fr<0>gigEift3 8 aA>/i>ffc(5r<03eii^3 8 a^t 

2 1 *«Aifrsia«g 1 1 ortiSfcRis^jfiiR^iw* 

il^7L>tl$^fct5V^ri'-iflHSt3lfi^3Kl 0 Xis^hmk 
SSI H::f«LfcKJfit«1i^$-|^^Sfc«xOl/-*f 

b'-A^B8Srt-i,^tKj:oT. \<m'my 

I^^Sfci^Ol^-- !fb-A&^-1fS«7K^l 0 1 
[00351 icOi *|l|jrfb*-A 2 1 
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fSa^l lc7)rtffit:RiE^!|^*ift«^S«^l»ih^ 

[00361 mz. *iiBBfc:^sr7X-v4»«L<{j-e 

IIS30 l<0|g2<^ife«}B»S:. 01 iS-fflV^TlftaB 

[00371 01 it^-fidt. C:<Oll2<^)iafi<?5Jg 
10 JSTtt. i^— «t3t^ 101 ^ffl»$-ii-& fc tc i 
0. 7-5x-7«Hisicortaiw-<?«a^i i*»^>oR 

«3tS-T*fc:|SiJ<t. a®lW*»/J,<OR«ISS9J£<Ot!ia3K 
ttUJ^^l 0 2'^«AjltS-iS»r5t><0'CJ)&. «5t 
1*iRl 0 1 . 10 2. fcitfm^J!® • SJffl^l 0 3<0 
fliJ«t«S8g{±mi<0|life<0^gffifclia-CS>S<0T\ DiBB 
6 . ^ coll 2 <^^<OJgSlt i^itf . H 1 con 

20 [00381 *ll«t:ffi5r5X-v*^L<li-e 

§|®3 0 1 corns Ollttcojg®^. 012-014 2rlB 
V^T^HH^S. 01 2«. .I«IB3<O||tt<0J^ffifct>(t 
5r5Xv«!aSliB2 0 1 i:r9Xv#jttS«Jit«eiit 
cod^U— r!Slt3K^^10 5 5:^t,<;0-CJ)S. i<^) 
JgStOHtecOJgffii-Cti. 01fc*tmi^Mi<Ojeffi<O 
V— !f!!S»3te^ 10 1 c^b'-AX^X'-cy r 1 5 i: T 
4fi/3yi 6^. #-?01 2*311^1 StS^-tid 

30 ( xifcfiri»l ) tCb'-/.gS:lfc*:r S>^HIl ( x«ld5-|6] ) <0 

b--^xdfxy^v^'t. Ht<ft-« (x«ci5ri6i) coT'^ 

1^2 0 1 , mmcm^x 0 ^mf^^m. ■ m 

(9^1 0 3». ^l<Ollf|(^^{:^ai(0«j£&t)^«flg 
T'i>S<OT. iiBBS-*«-ri.. 01 2tc:S^-rJ:dtc. 5a 

yX5 5. 5 6&t)fr^i^3y5 7{iW=3r«uy5xtt 
ii^roTV^S. «!o-C, 1^— fJtiSl 2*»/i>!iJ«5ii. 
Ki^^ 1 4 t^ldS^n^: S{l3Kb-A 6 1 {i, 
40 mfrlSl («$y*-|6l) tcli. 014 (b) (CS^^J;3 
tc. i^U>'H'J;ir;H'yX5 5. 5 6&Wtt(xtetr 

5~3mmgacOb'-A6 3Vt LXm&tl. -fi. 

KU;>5?;n^yX5 5. 36\iihvyX^ frtt(x 
ttJrifil) c0TdE-i^3y5 7{±*:*<0Hft^*-ri.}gtti: 
^r>TV^&. (af->T. ?^J^^b'-A61J±i^'jyHl» 
;*;H^yX5 5, 56-Clfc*:$tLfeft. 014 (a) 
» ^idfc:. mili(x«dSriii|)<OT'^5/3y57t:J:0 
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^mtfi^-j^e3hb^i>, ai4 (c) t^ri.. c:<^m3<7)ia6co}g®ttjv^-ct>. ^M 

•rXoiz. mSJjf^ (y:m) fciW^v^SS^O. 5- $^S^®!>ft-A6 3hfc:-9(,%T<oaE««l|g«4*»4» 

SmmSe. S[J!iia«4(^«^r[fil ( xirifij) <0©$SrftJit^^S<^*>'*)l.. >I<7)J: dfc. *m 

1 o~3 0)umg@<7)x;K-/ h6 3 h s *«5ie«it»->T 3oiiift«7)»ciiijf. mi(f)mm<mmbmm(m 

igi 1 ^i^LTr^x^jaa^i rttcAML. si!^mmM<^)'mimmiz.^j:tk\>^dmdj^ 

mL4 <7)±ss^bd^^s .012 tc*-r i at.- t . 

ftt. T-^xvsrf^^ai^g c«. »S!MR4fi 10 [0040] <>:fc:, *ieBBt:flisr5Xvt|»^L<tt-f 

mi9 cm\&th:ibimiiLtiii<r>'chh. m nhryx^mmm^s^mws^^}Lfii}^t>7^ 

2 1 ^««SfflR40fflLhS:^S-»*:6 1 . 4"t^x,-K -y «3!e^ 1 0 U Stffljteiai^fei?^^ 10 6. tJ j:r/m# 
h 2 1 s(^l3ffl01^>f Yu^f2 1 t*f««SifflR4T • il»^l 0 7il^t,m&^1xh. l^-^HISSt*^ 

ft '5><tT^f miff t'-i.4ii!^ft3&K -fit. (|i'tvx,-K -y h 1 0 1 ji. IS 1 <7)iiji<7)jgsfc minmm.vm^ttii 

cr^-mj^\,zco7f.^^ Ka-ye 3 h t *gg^$*i.-cv^ j>ot*v ^A<7mmmwc\i. mrnM^^m!, 

S3t«>. HI 2{c^-rj;afc:^fl5jtfft-A6 3h^«5!i ^m^t^j:'oX\.^h!^±^<m^j:i>. 01 5lc^itt 

9cimi-thZtm^h^j:t. ^fz. Wmi lO «L. STgi7^;l^5'6 6fc:J:^-CW1f3K2li:l^- 

rtffit. r7X-7«iafc:il,Ml5^!|a^3&Jft«§#l.T COSSliti)- mxM. 532nm. 633nm. 51 

ilMIL^rV^J:a{cl*-^-&«fM!*<ft«. Wi.Hr. IB1<0 4. 5nm. 780nm) mm^tdi^. mkVyX 

^ hii\mx L^rvu a }AiiAn^<nimm 3 s ypM^oai^i 9 ^ -rcnur^ h :t- Kr 6 9 ( 6 9 

bSrSittSi^. y«C6r|6|W±. fflJtl»I^6j6i6a&3 8 30 a. 69b. 6 9 c ) ±tC^$ixS. 01 6«. ^« 

b«Sfii&. W-1fajSHjQilfcNtg»0. 5~3mm tSSSUKl*ai3lS^l 0 6^«fr*»/i,*l,:tt><0-CfcS. 

SSfc:««>S::t*5Ti'. aaSgl l<Ortffi-^<0«l»H» mg«jEryXA6 8«6 8a. 68b. 68c03 

«. ffljtfferts jgjRft 3 8 b ospg* . ^''tx.-Ky h 6 *A4 p . 4 Q . 4 B.mf^<mm^i^<n'im3t^ . * 

3 h s <?D^H<0-9->f Ko-y 6 3ht*«h7yr$ti »^$-«E-rS <I i: fc: J: 0 . \:yiii-)V7 6 a . 7 6 
■f. L*>i>;iy;l'>'NV5^-2 6-C^E^^^J:afc:iaf b. 7 ed^LXS-X^^^hy^iT-YTV^ e9 
Si:«fc:rtffltlT<fclS£^TjafS'i«3&«*)S. a. 69b. 6 9 c±k:ig«$-ii:S. m^9m mmJk 
i<Ojgitgft38bcoj1H!ligf5tRiE^!ft^^Sfa$* . .. 1 OTTIi. 3o<03^h:jr>f3r-HTU'f 6 9a. 69 
5SfSsP?r^Jt&::ttCj:-:)T. 5t:fflHl#fb-A6 3 b. 6 9c*>/?>i7)8x3 = 24f-A'y:f;K0a5*fl^2: 
h*5AI«-Slia^ 1 l<^rtlSfc:RlE^j£!|*^)W«-t 40 8^^ y;|.;l^iOJgi|iS^-y h70a. 70b. 7 
5<D5|S6±-rs>ii:*«T§&. ffi*ti»i-r&-*o Oct^Lfcft. #^8f-v:^*;U0llffl«i»[-x-«y 
i6R|*|38b*»<?.ftefir<^S6iKtt38b^fcr5X-7«HI h71a. 71b. 7 1 cfc:A*^5. HJ««i«JLri.y 
fcl^t^rV^;!fX (MxHPF?Sifc!fX4fc««ffl;(fX) h71a. 71b. 71 cTJi. r5t<0^tc:fflV^ 

s-SK-rcifctioT. Ht*iiwft-A2 i3&JA«^5 tz. fmSii3i}-h^ii^ixkmMi^mm. mm 

wm 1 1 <r>m^zsimmmimm'rh<nm±'t 1 7 o k h z > . »ra<^A-x ^ mm 5 0 % ) <o 

s i fc *»'T'g^ s . ¥mm^ 2 4 i^#Hgm^fc lt . i 0 . 2 

l0039]i<^J:atC. #I5I*f b'-A 2 1 *«ASrt-«. 4 ^i- y^;K7)«iaim^-'^>SiS^ja«8S ( 1 

mm. 1 1 «rtjii{c:^jE^!tj^*if*«-r6c7)^i5&±-r 7 o k h z > (Tywmm^'ftifim.^ix. mms 3 

S-9-r5^oycD»fti&tS«St^fflH-&^:i:*f'iri8 50 iEiHfflm^25i&;y;WV59- 26fc 
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aiO. ^flllJfb'-ix21&^Loo#^Efl[S-C<0M 

vjaa (0«xifx.y^y^^. cvD^) *«»7-rsfc. 
m izm-ttrnmsmmmr-rh . 

[00411 smms 3{±. £<^a3 6tciB1i$*t/i 

aiij^stci>htnx.ii'f^xru^3 5tz\iiij^ 

<r^. ^^EWf t'-A 2 1 ^r=7X'^wm 1 rtfcA» 

[0042J -ecl-C. Ai«gl Ifcov^-CJi, mSlgl 
tJ J:tfm20|lil[«»!irci|BBUfc J: 3 fc«JiWS C: t 

^■n^<r:mmiiz-^\^x\i.. tmz}i^\zimmhm. 
•^m.\z^^-m^t£\Mj7^ mt^w&fix^ 

[ 0 0 4 3 1 L*» J[SV^ffl«S-^rt-|>:S*}gi7)asg^ 
^fclSi L^rtmtf =5: V ^ t V ^ d IKS 6 i: t 
[0 0 44] -E-dT, *lg4<0|IM[«^li«, 

itmmtmst('>mmhti?>mx^j:<. mw^ 

^10 6 iiffU/^y §7-26 i:*t|6rt-Sfitgfc:EM 

[ 0 0 4 5 1 »:tc, *l|BBt«Sr7X^?«ti^L< (i-e 
|gB3 01O|g5«|||6<^!S*. 017. tSiVai 

8i:m^xmmti>, 01 ms^^gafecojg^ttj 
ttS7-7X-7j!siigg2 0 1 tryx-7nmmm9m 

mi^-thffiX'h 0.018 ttCl^t^ttJPISeLh^p*- 

-!Hi»*f^io8 (017) . m^mi^mi 
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06 (018) . m^>m mmmo7 (0^^) 
if^(>mi^^iti>, 01 7tz^xotz. u-^fm^ 

*108{CtJV^T. U— ffJtjSl 2*>4>ai»$n>ts(i 

3tb-Al 8{J3SS^^ (M;ctf AO^S) 1 4-C 
^imm^ti. <I<7)5SiJ^^b'-A19Jit'-Ax^rX 
Ay^^l 5t:J:0J!fc*;$tL4. J&^h-A2 Oiim 
(yWm) (7)T^i^ay80iz^m-l, zcotm 
(y«rtri6j) r^v-3y80(i. ( y 19*161) 

tHl*3|«0]tft&#t-S»Ki:=SroTJ3'9. -J". 01 

10 atz^x 0 fc. Hffifca^^sirisi ( x«rtri6i ) . f 

Jiifc^b-AOitaiji-rS. iiOb'-A{i017ai^ 

Histi^-riofc. i^oyf^v^tnmi^yxanzx 
0«SSia«<o¥iif:*-|aifc:»Kt:iK*«St^-A8 2 k^r 
S. -r=5r*>-^. *IS5<7^c7yei[-C»imi~mc^ 
il<o)g®fcS^rO. Xf;w^NVS5-fc:J:Sb'--6.<o^ 

t . m^^iiii^^ 1 0 6 mm^m ■ mm^ i o 

7«. ll4<0lUfe<^®i:l^acDfi|j£at/«|g-C*i.<^ 

[ 0 0 4 6 1 5 (omk<nimmizxmm i <oiiis<o 

«<0¥ilf*|6|fca«fc:fi»**b-A82O3l«*. ;ef;u 
icotitbizii. u—f^mi2tVxmtii:hco 

u—fmii2kLx. -r^x-^mmmLtm^j: 

hmmcx^i-^msi:t}(r)smit<r>jvuxu-^i:ai 
40 lfca3K«iaJ3K^^10 6$->'UyKy;{?;Hav>'X81 

[0047] tti^ mi-^-msmmkmmkmt. » 
ifm^i^ib-ttiioiz-thztizx^x. iisi^i 
li-^izLx. ti)^i>mb^'mmmtximL 
^i^'^mmimizmbhziiii^mt^K). m^^mt 
m<oHmjkimmi&bt:bii*)mtz. K-^tmiz 
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316^101. 10 5*JJ:tfiSa3K«iaJ3l6^iS%10 2* 

yX'7w^iimimm^m.3 o i S:fii;c.fc7-7x-7«yi^ 

to^^T. @19teJ:t^2 0$-fflV^-CiiBJ^S. BP 

:*^<^®-c«. ^mmy^ y«* h u y 

yy^ iS+OKWtfiag 0(201) i:x.y^>^ 

SB9 4 ( 2 0 1 ) tc. ifnzw<^r9x^»mmm 

[0048] t-f. mmmm9o (201) 
its. jSK+fc:. ryx-7n^smmmm^3 0 1 tcj: 

JL::^'/yh99 «i^35iS • Mffl* 1 0 3 . 107fc:fc 

ttsn^3 3 *fc«i<^)ima3 3 tsj^c p u-e« 
isuTt^v^. ) -mmL^mrti. mm, H20 

|BrjL^^h99ttSS-r5«J!UMt ('>x>'n) Waft 
lfWbSriBi7>f y*'^>SH^-tl.J:^fc:|g5^^a5t. S 

vvfiNti.:iT(Dft«!ms (<>x^N) »ism^a 

VxX h^iia9 1 ttJV^T^i^'X 

mms. (^fr'>x>'N) s«^S9 3-c!is!?^N-:j' 

[0 04 9lx.yf->'^^94 (20 1) t^tt, i<0 
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imfi:J^^'hyy^tih, il#»tiia9 0O«^i:H 

tt. x-yf-y^pt)t. r^xvSiSPfelHIiias 0 1 
tcioayifiaas ('^xVN) itscrktr^x^tf^L 

Tftt^^-y «y h 9 9 • WlWJRl 0 3. 

cpuTi8j£LTt,^t^. ) -mmiimi^h. mt 

10 fclS^. ^a:i>yh9 9»iKS-rsa«ffl!iaR('>x 

yN) WaRyfWbf-iBfe5'fy*>^Sf^SJ:3t*gS^ 
S:ajL. iifiWKMl ('^^x>'N) Wa&tfWb(4SSiS7 

(mtfT /i^y^^XS) ^2lti!§ii^:VU3fc^S. 
t.tz. WcmoJ:att?'V^fflNtS:m5'>x>'N3{p' 
^L-C^tSJ^. ^J^./h9 9«x>y^y^<|| 

36«aj$nSk. iJx>y^y^'|ia9 4>\0»[5!^« 

VN) ji. '^aM.<mv,t7-/i^y^m.9^\i::Ahtiv 
i^x v-m^^tat^. e t i o«fc^$fi 

[0050] ^t^cOJBSt: J:*t(f . * h 'J V ^^77 
XS+<0|gW^Bkx.y^y^^a(c. Ill~m5(^) 
iatiD«iStcS-:5< T7X-7S>fi^!Mtaeia3 O l Sr 

^x«y^'fm<^^g&&«fisrc§&fc«>. nxusat^ 

[ 0 0 5 1 ] ^fc. a±<^)mm<ommTii. ryx^m 
effls^»j«44ookHz. i^-^m^^^m. 

»tt 1 7 0 k H z i: tiiifi, *m»i:iti^ff)mmnz 

40 7-^Xv«S^ai:LTcOX-y^yi?^a{i. w 
¥«0^r7X-7Xy^Vi5^ai: L>t*«. *f|HBJ4C*l 
fc|iB^$*L4fcOt1i:=3:<, 4«l<^ yf-:^^^. 9i 
x.i£ECRx.y^yfr^^ S>Sv>{i^^^n«x-/f- 

^:<. 7-7X-7cvDiia^j£i^^^<oiifflt>+ 
m9LTi>i, tin. xj'i'y^ms^. r^xrri: 
50 m^^\^mf^'^mm%>mmtiz-^fis:tthh, t 
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[00521 

[0 0 5 3] t:'^. :^^izXtli£. TyX-?^t< 

ftfc. u-fmmmxr/m^ii^f^i^y 

v3ytTcomim(r>^tiimmi:f^izfPi±-ttzbi)< 
[0 0 54] *l|HBtJ;/itf. wmy^y±»(o 

^mti>^mb^j:hb\^omii>mti. 
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[02 ] a 1 <o«[«Si*l«!|l}<^±^r*»';> 

[031 •ryx^m:iz':>\^xmmLitf^bmam 

[V] t<OM«Sr5rr0Tft&. 

[04 ] r^Xvfbfct-PV^TXAi^r h7Ar:»-7>flf 

•casit^rasgs [MHz] kurngf [mv] b<m 

«Sr*-t0T'*>l>. 

[051 7-7X^|fe3t<0«:B [nm] -Sa^EkH 
[061 T^i^3ytJ:S^fIlWfb-A<^)^S:^^ 
[07 1 3K7r>f M*fcJ:SPBJ»aJ£WS3eS:^-rBT 

[081 ^^a^^izJ:mmm'~j^<o^^^ 

[09 1 »jlimUi9^-C^«)l»9Jl9liS(OI^3g 

[01 0] T7XvS!Ul^tc*«-«.^HHWfb'-A<0^S 
20 Mlfi^<^SIilM5-^-r0t*fcS. 

[01 1 1 *fKgt^sr^x-7j!^stcgtt'^<x^ 
r7Xv#iaM!B#tfliiifi<oii2 ^)iiit<ojg®^*-riE 

[012] *mmi>r^x^fs^sizmt>tui. 
Tyx^mmsmmfms moLmmi^m 

[013101 2(/ymmmmi(D±^i}-t^M:f::wmm 

[0 1 4 1 n«iior^i^3yfc i s^iiiuf b'-A<7)^ 
30 i^rmrchh. 

[01 5] *l6Wfc«kS7'5Xv«Sil||@t:ii»t«.tifc 

r7Xv3iaE^!B#«^<^4 ('ymfmmi^^ 

ffl0T*>S. 

[016101 5fc:*-ma5K«!aj3te^mS:ffltt-*>^.^ 

•r0'c*s. 

[0171 *l&BB(:^sr^Xv5[fflgafcgft'c><TX: 
ffl0T*s. 

[0181 01 7WBii0-C*)'&. 

40 [0191 :^miz9h?>Tyx^nmmmwmmm 
x.t:msm.(7)-ryX'7mmmizi: ^ -c^^ft^ss^ 

5rf0Tj)S, 

[02 0] •>x>N«dRi:SiiirtfflRc?WS-*-r0-C* 
S. 

[flr#<^il«l 

1 •r^xvjt!^, 2---±a5«fli. 3 -Tajms. 4 
(jSSaWKS) . 6 ">'-«'7-T:^r. 7-4«i». 

50 S-r^XV, 9, 9c •JJjttSft. lOP. ICQ, 
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lOR. 4 7--M!i*iua93K. ii -aaiig. 12- u- 
^m. i3 -%m. i4-3ftg8si3»(Aoigp 

«). 16-r^J^3y. 1 7-fiBKb*-AXT'J y 
2 1-#lllJfh'-A. 2 6 ■;{r;WNVS5- 
27. 67--fe»WyX 28 ■3t7r^ 
A\ 2 9 - 30 -atS^IR^©, 31 

-mm. 3 ss-tmrn. 35- 

X'fXri'^. 3 6 -EliSIB. 3 8a. 38b -SK 
4j£iH!rftSBI5±*a. 5 7, SO -mftT^x^y. 6 
6-=f»y^n^^. 68-mg*liET'JXA, 6 9 



(17) 

a, 69b, 69c -- 
r^fjr-HTM, 7 

vXh^JIS. 9 2 

#lia. 9 9 

103. 107 
10 ^XVJI^a, 3 0 
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8^^y:t^;l'JiJ!ia5*:?-< h 
Oa, 70b, 70c •Bf-^'y 
71a, 7 1b, 71c -Sf-V 
h, 9 0 -!8#(:ffgB, 9 1-1^ 
-S3l3^a. 9 3 -StfiSS, 9 
9 5 "r-yi^y^^, 9 6 -a 
-yyh, 101, 105, 10 
, 102, 10 6-Ut393e«ia}7K 

■m'^um mm^. 201-r 
1 ■T^x^mmnmw^. 
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